[Abstract] Visualization of the interaction between parasitic nematodes and their host enables a better understanding of the development of the nematode during the infectious stages of its life cycle and of the effects of host response on nematode integrity in tissues. Appropriate live imaging of these nematode/host interactions, to date has been hindered by the lack of appropriate molecular tools or efficient labeling agents. Here, we present techniques for the live labeling of the nematode parasite Nippostrongylus brasiliensis (N. brasiliensis) that allows visualization of the parasite in the mouse host for up to 24 h. The external sheath can be labeled with CFSE allowing infective larvae to be identified and followed until the stage of exsheathment. The internal labeling of infective parasites can be performed by ingestion of NY microspheres. The worms can continue to be identified for up to 24 h following exsheathment.
This should be applicable to other parasitic nematodes.
Materials and Reagents
1. 200 μl pipette tips (Corning, Axygen ® , catalog number: T-300-L-R-S)
2. 10 μl pipette tips (Corning, Axygen ® , catalog number: T-300-R-S) 3. 1 ml pipette tips (Corning, Axygen ® , catalog number: T-1000-C-L-R-S) 3
Procedure
If only external labeling of the larvae is required, follow step A1 from the Internal labeling protocol and then proceed with the external labeling protocol.
A. Internal labeling of N. brasilienisis iL3 using YO Microspheres 1. Prepare sufficient Nippostrongylus brasiliensis L3 larvae for experiment by washing larvae three times with 3 ml of PBS in a 15 ml tube and allowing larvae to settle by gravity after each wash. Allowing the larvae to settle by gravity should take approximately 15 min and the larvae should form a pellet at the bottom of the 15 ml tube. This is carried out at room temperature. 2. Transfer the pellet of L3 into a 1.7 ml micro-centrifuge tube using a 1 ml pipette, allow the larvae to form a pellet at the bottom of the tube by gravity for approximately 15 min and then discard any remaining PBS.
3. Add 500 μl of Wash solution I and incubate at 37 °C in a water-bath for 1 h. Following incubation, discard Wash solution I using a pipette.
4. Prepare a suspension of 1,500 L3 per ml in Culture Solution by microscopically counting a 10 μl sample of the L3 suspension and adjusting the concentration of larvae with Culture Solution.
5. Add 1 ml of 1,500 L3 per ml suspension into wells of a 24 well plate. Incubate at 37 °C, 5 % CO2 overnight.
6. Add 1 μl of YO microspheres to each well and mix by gently swirling the plate.
Please refer to Note 1 in the Notes section for more information regarding this step.
7. Incubate for 4 h at room temperature in the dark by placing in a drawer or covering the plate with tinfoil.
Please refer to Notes 2-3 in the Notes section for more information regarding this step.
8. Add 1 ml Wash solution II to each well and mix by gently swirling the plate.
9. Transfer the larvae from each well into 15 ml tubes covered with tin foil to protect from light. Let the larvae settle for approximately 15 min to form a pellet and discard supernatant.
10. Add 3 ml Wash Solution II to each tube and allow larvae to settle by gravity.
11. Discard supernatant and repeat at least three times or until the supernatant becomes clear.
B. External labeling of N. brasilienisis iL3 using CFSE 1. Transfer the larval pellet in a 1.7 ml micro-centrifuge tube and cover with tin foil to protect from light.
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3. Add 1 μl of 10 mM CFSE to the pellet and mix by gently flicking the micro-centrifuge tube 2-3 times.
4. Incubate at room temperature for 8 min.
5. Add 1 ml Wash solution II and mix by inverting 2-3 times.
6. Allow larvae to settle by gravity and discard supernatant using a pipette.
7. Repeat wash step at least three times or until the supernatant becomes clear.
C. In vivo imaging of N. brasilienisis iL3 1. N. brasiliensis larvae need to be feeding for the ingestion of fluorescent YO microspheres. In order to activate feeding, larvae need to be incubated at 37 °C in 5%
CO2 for a 10-h incubation period. Incubation periods of six hours or less are insufficient to activate the larvae to feed.
2. The microspheres used in this protocol are fluorescent polystyrene microspheres that have carboxylate groups on their surfaces, which can aid in the covalent coupling of proteins. They can be toxic to the larvae; both the volume of microspheres and incubation times are critical factors in determining whether the larvae will survive.
Microsphere volumes greater than 1 μl microspheres are toxic and should be avoided.
3. The four-hour incubation period of the microspheres with the larvae has been optimized to allow for a signal bright enough for in vivo visualization with minimal toxicity, as larvae can still complete the life cycle through to fecund adults in the gut. In our hands, incubation times greater than 4 h are toxic, however, incubation times less than 4 h do not provide a bright enough signal for in vivo visualization. http://www.bio-protocol.org/e1737 Vol 6, Iss 4, Feb 20, 2016 Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC.
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Stored frozen in 10 μl aliquots
